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Abstract:

Introduction: Primary Central Nervous System Lymphoma (PCNSL) is a rare malignancy primarily located in
the brain, spinal cord, leptomeninges, and eyes. The origin of PCNSL is uncertain, but it is thought to arise from
lymphocytes within the central nervous system. Diagnosis and treatment can be complex, especially in
immunocompetent patients.

Case Report: A 65-year-old immunocompetent woman presented with symptoms including weight loss, severe
weakness, and left hemiplegia. Initial brain MRI revealed an irregular mass with vasogenic edema in the right
parietal lobe. Stereotactic biopsy confirmed large cell lymphoma (T-cell variant). The patient initially responded
well to high-dose steroid treatment. Subsequent chemotherapy and radiotherapy were planned, but due to a
positive PCR test, treatment was delayed.

Discussion: PCNSL presents with non-specific symptoms, making early diagnosis challenging. Diagnostic tools
such as MRI, PET-CT, and immunohistochemistry play crucial roles. Steroid use before biopsy should be
cautious, as it may affect tissue necrosis and diagnosis accuracy. Prompt diagnostic and therapeutic measures
are essential for improved outcomes.

Conclusion: PCNSL is a rare and aggressive malignancy with a poor prognosis if left untreated. Early diagnosis
and appropriate treatment, including chemotherapy and radiotherapy, are crucial for patient survival. Larger

studies are needed to further understand and manage this challenging condition.

Introduction

Primary Central Nervous System Lymphoma (PCNSL) is a rare cancer confined to the brain, spinal cord,
leptomeninges, and eyes. The origin of this type of lymphoma is often type B lymphocytes, and because the
Central Nervous System (CNS) has no lymph nodes or lymphatic vessels, the cause of PCNSL is still uncertain
(1). However, its source appears to be lymphocytes located in the CNS (2). This type of lymphoma has
been reported in the context of congenital or acquired immune deficiency such as Wiskott-Aldrich
syndrome, kidney transplantation, and in particular, AIDS (3).

The frontal lobes are the most common site of involvement in the CNS. Although personality
disorders and altered levels of consciousness are the hallmarks of the disease, the rate of seizures is
lower compared to other types of brain tumors (3, 4). PCNSL grows rapidly, with clinical symptoms
appearing a few weeks to several months before the diagnosis. If not treated, this disease can lead to
death within one to three years. However, some studies have shown that if treated, 70% of the
affected people can survive up to 5 years after the diagnosis (3). Meningiomas are often benign and
slowly growing tumors that originate from the arachnoid cap cell of the meninges (4, 5). For B-cell CNS
lymphoma, current therapies, such as high-dose chemotherapy, radiation, and some targeted therapy
drugs, have shown little success in improving very poor patient outcomes (6).

Our aim in this study was to investigate a case of non-Hodgkin's lymphoma of the brain.
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Case Report

A 65-year-old woman presented to our hospital while she had presented to another center before us, but there
was no diagnosis. Patient symptoms include weight loss, extreme weakness, and left hemiplegia. The patient
was examined, and the first MRI was performed on the brain with and without contrast material. MR studies of
the brain with axial T1, T2, flair w, sagittal T2/w, and coronal T2 were performed. White and gray matter signal
intensity, basal ganglia, cerebral ventricles, pituitary gland, and optic tract are normal. The midbrain, pons,
medulla oblongata, both 7,8-neuro complexes, C.P. angle cisterns, and cerebellar hemispheres have a normal
appearance. The ventricle system is seen normally without a midline shift. There is no evidence of restriction
diffusion in DWI sequences. In the middle part of the right parietal lobe, there is a solid, hyperintense, irregular
(42*40 mm) mass of vasogenic edema. Unlike gliomas, metastases, and tumefactive demyelinating lesions,
which are T2-hyperintense, PCNSLs are hypointense on T2-weighted MRI signals due to a low intratumoral
water content (Figure 1.2.).

Pre-Operation Images:

Figure 2. DWI and DWII in MRI, in the middle part of the right partial lobe, there is a solid, hyperintense, irregular diffusion.
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It was evident that a mass with less enhancement and diffused around the thalamus in the depth of the
parietooccipital lobe was not surgically available due to the specific location of the mass, and the patient
underwent further examination and a stereotactic biopsy with suspected lymphoma. The patient underwent high-
dose steroid treatment before a definitive diagnosis. As a result of management, the patient's left hemiplegia
improved and he was able to walk, and the edema and mass volume decreased, and the patient responded well to
the steroid.

After stereotactic biopsy, small pieces of cream with soft consistency were sent to the pathology department in
total dimensions of 1.5*1*0.2, which were identified after examining a brain mass with lymphoproliferative
disorder. Atypical lymphocytes around the arteries were seen in the pathology slide. Immunohistochemical
(IHC) staining shows CD3+, CD20-, and LCA+, so the final diagnosis is large cell lymphoma (T cell variant),
because in IHC, T cell markers are positive. The chest X-ray showed no evidence of masses in the chest,

mediastinum, or pleura, so the presence of metastases in this patient is ruled out.

Figure 3. atypical lymphocyte

The patient was a candidate for chemoradiotherapy and was referred to another center, but
due to a positive PCR test, chemoradiotherapy was delayed, and the patient was still
receiving moderate-dose steroid treatment, including dexamethasone 4 mg daily. The patient
is now well and has undergone one dose of chemoradiotherapy, but due to a delay in
chemoradiotherapy, the mass has spread throughout the brain. The patient was started on the
MATRIix regimen (methotrexate, cytarabine, and rituximab) with a 20-gram (Gy) dose of

radiation.
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The important thing is that the surgery was not performed to resect the mass because the
patient might be paralyzed by it.

After initial administration of high-dose corticosteroids, an MRI was taken. There is a sign of
surgery at the right parietal bone and lobe with subdural effusion and hematoma; there is a
round extra-axial 15*15 mm hypointense lesion in T1 without enhancement; there is
extensive white matter vasogenic edema and hyperintense bright lesion in T2 in the cortical
and subcortical areas of the right frontal lobe; there is a 2 ring enhancement in the deep white
matter of the right frontal lobe and isointense to the cortex mass with mild peripheral edema

in the superior sub-tentorial area of the right cerebellum.

Figure 4. Post-operation DWI and DWII imaging (After initial administration of high-dose corticosteroids)

Discussion

PCNSL is a malignant NHL. It was first described by Bailey in 1929 as perivascular sarcoma (7). The vast
majority (90%) of cases are diffuse large B-cell lymphomas. Less common variants include Burkitt, T-cell,
immunoblastic, or low-grade malignant B-cell lymphomas (7,8,9). PCNSL can arise in the brain, spinal cord,
eyes, cranial nerves, or meninges (14). The aggressive parenchymal involvement of PCNSL almost always
invades only locally, rarely metastasizing outside the nervous system. PCNSL itself is rare, comprising only 2—
6% of all primary brain tumors and 1-2% of all NHLs (15).

The location of the PCNSL determines the clinical picture. The most common presentation, seen in 70% of

patients, is focal neurological symptoms. Forty percent present with neuropsychiatric symptoms, followed in
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frequency by signs of increased intracranial pressure such as headache, nausea, and vomiting in 33%, seizure in
14%, and ocular symptoms in 4% of cases (16).

The median age at diagnosis is 53-57 years in immunocompetent patients, as in our case, the patient was
immunocompetent when he was diagnosed with a 1.2:1 male-to-female sex distribution, whereas in
immunocompromised patients, the median age at diagnosis is 31-35 years with a clear male predominance
(male-to-female ratio of 7.38:1) (17).

Immunocompromise in these patients is typically secondary to HIV, organ transplants, or a primary
immunodeficiency syndrome (18).

The clinical manifestations of PCNSL are non-specific, with the most common symptoms being cognitive
decline and gait disturbance (10).

In the case of our study, the symptoms of hemiplegia, severe weakness, and excessive thinness were observed.
Therefore, no specific manifestation can be considered a hallmark of the disease, and a set of diagnostic tools is
needed. Several diagnostic methods are mentioned in the articles, including MRI, CT scan, PET-CT, IHC, X-
ray, and pathological examination.

In our case, we have used MRI, pathology examination, and IHC (immunohistochemistry). PET-CT is more
accurate than MRI for diagnosing PCNSL. Statistical analyses have found that 18-FDG PET-CT imaging is
helpful for the differential diagnosis of PCNSLs and other tumors and that this test is superior to MRI (13) as
well PET-CT that was performed early in the course of the disease suggested the possibility of lymphoma, so
we believe that PET-CT is of greater value than MRI for the early diagnosis of PCNSLs (12) Unfortunately, this
method has not been used in our study for diagnosis.

The MRI appearance of PCNSL is characterized by iso- or hypointense signals on T1-weighted images, iso- or
slightly hyperintense signals on T2-weighted images, hyperintense signals on fluid-attenuated inversion
recovery images, and plaque enhancement (11). As well, we have observed in MRI study a solid hyperintense
irregular (42* 40 mm) mass vasogenic edema in the centrum semi ovale of the right parietal lobe. It was evident
that a mass with less enhancement and diffused around the thalamus in the depth of the parietooccipital lobe was
not surgically available due to the specific location of the mass, and the patient underwent further examination
and a stereotactic biopsy with suspected lymphoma. Because of the low incidence of PCNSL in
immunocompetent patients and the lack of specific clinical manifestations and positive auxiliary examinations,
the disease was easily missed and misdiagnosed (12).

We used high-dose steroids to control symptoms due to a suspicion of lymphoma in the patient. Corticosteroids
should be used with caution before the diagnosis of central nervous system diseases because, in patients with
PCNSL, corticosteroid therapy may inhibit tumor growth or even cause the tumor to subside (12) .Steroid use
can reduce the accuracy of the biopsy, so we should delay the use of steroids until after the biopsy. In a study,
histopathological interpretation was difficult because dexamethasone treatment resulted in tumor tissue necraosis,

and an accurate histopathological diagnosis took 2 weeks in this case (12) There is not much diagnostic
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evidence for steroid administration, and it can be prescribed, which has received good feedback for early
administration in both our study and other studies.

In the pathology slide, as in other studies, lymphocytic infiltration was evident, but the final diagnosis was
completed by IHC examination, and the type of mass was identified as non-Hodgkin's lymphoma T cells,
according to special tumor markers.

In this study, we used X-rays to rule out metastasis, but PET-CT can also be used to look for metastatic lesions
(12).

To treat the patient, different chemotherapy regimens as well as radiotherapy can be used. In this study, our
patient was started on the MATRIx regimen (methotrexate, cytarabine, and rituximab) with a 20 Gray (Gy) dose
of radiation.

The important point is that diagnostic and therapeutic measures should be taken quickly, and delay in each stage
can lead to a poor prognosis for the patient. For example, in this study, due to delays in treatment (chemotherapy
and radiotherapy), patient prognosis.

The overall incidence of PCNSL has recently increased, and the 5-year and 10-year survival rates for PCNSL
are 29.9% and 22.2%, respectively (19). Unfortunately, PCNSL is an aggressive tumor with high rates of
recurrence after treatment. It has a poor prognosis without treatment, with an expected survival of only 3-6
months. Chemotherapy alone or combined with radiation can boost the estimated survival time up to 25-60
months (20). Relapses occur in the first and second years in 30-60% of patients, with survival after relapse
averaging 2—4 months (21).
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